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Validating Full-System RISC-V Simulator:

Moftivation

A Systematic Approach

*»» Execute user’s workload atop filesystem, kernel.

** Simulate impact of architectural innovations quickly.

Contributions

Enriches Simulator
Validation

Methodologies

Wlethodology

- Baseline

‘Simulator

Underestimates Performance

|

Karan Pathak, Joshua Klein, Giovanni Ansaloni, Marina Zapater and David Atienza

s LADORALORY

4 RTL/Chisel - Full Functional
Simulation . System Simulation
- Simulation
5 U ;
® i
> RISC-V Rocket 2]
= e P
=3 - L
Ll
e
=T
. 3]
' o GHEMU
- SPIKE
:
Speed

Full System RISC-V
simulator validated
against actual
hardware (Sifive
HighFive Unleashed

u54 Core)“!

Stress-ng:
Originally, perform stress

tests (of components) by
causing thermal overruns

Hardware
Performance

. Performance?

! .\. "4
N /
" ,/
\ /

No

'

Discard Last

attempt

Results

!

Validated

: Identify
Prot;llng Bottlenecks
Yes
4B Remove Bottleneck
_~ Simulator . Combonent
—»<  Underestimates < _p
Calibrated

Micro-

Open Sourcing:

gXR5
Kernel
Bootloader
Filesystem

v [
Stress CPU with “stressors”
— rlntﬁdLungDmuble

Classes ) Matrixprod

Memory [ Queens

*CPU— Intensive 1 Rand48
—>» SJArthmetic Ghove all
-+ (Cache Intensive - IntConversion
>Memory _Stats

/ \EJ[E
/ Stress-ng \\ SPEC2017  Workload

benchmarks, —

|'
|

_ Cc:ntr.nl Tig  Sqr
Intensive { Prime L ongDouble

Real
User's

<

%

Micro-

\

ar:hitecturall" Component | System Calibration
Level &“—E‘-’EV[ Level Methodology

Calibrate f@[&HP@

Baseline Simulator
HighFive Unleashed

W Calibrated Simulator

1042 02‘%

412 %
19.35 % 24.25 % 001 %
08 7.59 % 1
43.14 % OO}%
06 0553""‘%
O
a. |
04
|974%
02
00 T — T"-li - I' T — — e
T v T ©“ O v @ T » o
S £ § 87 5§ 8 8 £ ¢ I
£ 8 v s & £ 8 5
v T B S & @
=> s O
o - O -
|~ = T
o
L S Lo £
< S
.
=

Simulator vs. Hardware performance for
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